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1 PROJECT OVERVIEW 
The project site is located at 7932 Renton-Issaquah Road SE in the City of Issaquah, King County. 
Specifically, the project is located partially in the southeast quarter of Section 29, Township 24 North, 
Range 6 East, W.M. and partially in the northeast quarter of Section 32, Township 24 North, Range 6 
East, W.M. The site is bordered by single-family residences and a nursery to the north, a parcel owned 
by King County to the east and additional single-family residences to the east and south. The west 
property line is bordered by Renton-Issaquah Road SE and a single-family residence on the south half of 
the site.  The King County tax parcel ID number is shown in Table 1 below (refer to the King County 
Parcel Reports included in Appendix A). 

Table 1: Parcel Information 
KC Parcel # Parcel Area (SF) Parcel Area (ac) 

2924069041 955,902 21.9 

    

The total parcel area is approximately 21.9 acres in size and forested on the east half of the site with a 
single-family residence and lawn covering the west half of the site. Tibbett’s Creek occupies the west 
property line for approximately 300 feet, before continuing north through the center of the site. The 
project area drains towards the center of the site where Tibbett’s Creek collects the runoff and flows 
north, exiting the site near the center of the north property line. The entire project site is tributary to 
Tibbett’s Creek, eventually discharging into Lake Sammamish. Minimal upstream drainage will flow on to 
the site from the single-family residence east of the project site.    

The proposed development includes 20 lots, two detention vaults, dispersion and infiltration BMPs, 
buffer averaging and the associated roads and utilities. BMP design is described in detail in Section 4 of 
this report. Critical areas include wetlands, steep slopes and Tibbett’s Creek.  See Figure 1-1: Vicinity 
Map, provided below.   

The project will be designed using the guidelines and requirements established in the 2009 King County 
Surface Water Design Manual (2009 KCSWDM) and City of Issaquah Addendum criteria.  The project will 
be adding more than 5,000 square feet of new impervious area so it is required to apply Conservation 
Flow Control (Level 2) and Sensitive Lake Water Quality.  

The detention vaults have been modeled using the King County Runoff Time Series (KCRTS) software.  
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Figure 1-1: Vicinity Map 
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2 CONDITIONS AND REQUIREMENTS SUMMARY 
The proposed project is classified as requiring “Full Drainage Review” per the 2009 KCSWDM. Therefore, 
all eight core requirements and five special requirements will be addressed per Section 1.1 of the 2009 
KCSWDM.   

2.1 Core Requirements 

2.1.1 Core Requirement #1:  Discharge at the Natural Location 
This project will match the natural discharge point of Tibbett’s Creek at the north property line. 

2.1.2 Core Requirement #2: Offsite Analysis 
An offsite analysis has been completed for the project site. This core requirement is addressed in Section 
3 of this report. 

2.1.3 Core Requirement #3: Flow Control 
The detention vaults are designed for Conservation Flow Control (Level 2). This requires that the 
developed condition discharge durations match the existing condition durations from 50% of the 2-year 
to the 50-year storm events and that the developed 2-year and 10-year peak discharge rates do not 
exceed the existing 2-year and 10-year peak discharge rates, respectively. 

2.1.4 Core Requirement #4: Conveyance System 
Conveyance and backwater analysis calculations will be completed during final engineering. The 
proposed conveyance system will provide sufficient capacity for the 25-year storm as calculated by the 
Rational Method. 

2.1.5 Core Requirements #5: Erosion and Sediment Control 
Erosion and sediment control design will be provided during the Site Work Permit. 

2.1.6 Core Requirement #6: Maintenance and Operations 
The detention vaults and stormwater BMPs will be privately maintained. 

2.1.7 Core Requirement #7: Financial Guarantees and Liability 
A bond quantities worksheet will be provided in Section 9 of this Report during final engineering. 

2.1.8 Core Requirement #8: Water Quality 
Lake Sammamish is listed as a Sensitive Lake, therefore the project is subject to the Sensitive Lake 
Protection menu for water quality. Water quality design is discussed in Section 4 of this report.   

2.2 Special Requirement #1: Other Adopted Area-Specific Requirements 

2.2.1 Critical Drainage Areas 
Per the City’s Critical Aquifer Recharge Areas map (included in Appendix B) the site is not located within 
a Critical Aquifer Recharge Area.  

2.2.2 Master Drainage Plan 
Not applicable. 
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2.2.3 Basin Plans 
The project site is located within the Issaquah Creek Basin Plan. The entire site is tributary to the 
Tibbett’s Creek Subbasin, which drains to Lake Sammamish. 

2.2.4 Salmon Conservation Plans (SCPs) 
Not applicable. 

2.2.5 Stormwater Compliance Plans (SWCPs) 
Not applicable. 

2.2.6 Lake Management Plans (LMPs) 
Not applicable. 

2.2.7 Flood Hazard Reduction Plan Updates (FHRPs) 
A Flood Hazard Reduction Plan is not applicable to the project site.  

2.2.8 Shared Facility Drainage Plans (SFDPs) 
Not applicable. 

2.3 Special Requirement #2: Floodplain / Floodway Delineation 
Tibbett’s Creek, containing a 100-year floodplain, crosses through the project site (see FEMA Map 
included in Appendix B). The floodplain will be delineated on the engineering plans.  

2.4 Special Requirement #3: Flood Protection Facilities 
The project site contains a 100-year floodplain, however the floodplain lies outside the areas proposed 
for development. Refer to the FEMA Map included in Appendix B. 

2.5 Special Requirement #4: Source Controls 
This project does not require a commercial building or commercial site development permit so source 
controls do not apply. 

2.6 Special Requirement #5: Oil Control 
This project is not considered a high use site so oil control does not apply. 
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3 OFFSITE ANALYSIS 
 
TASK 1 Study Area Definition and Maps 
The proposed project contains parcel number 2924069041. 

TASK 2 Resource Review 
Basin Reconnaissance Summary Reports  

No Basin Reconnaissance Summary Reports appear to be available for the area that is within one mile of 
this project site.   

FEMA Maps 

A FEMA map dated April 19, 2005 number 53033C0693G was reviewed.  Tibbett’s Creek, containing a 
100 year floodplain, crosses through the project site. The FEMA Map is included in Appendix B. 

Sensitive Areas Folio  

The project site has steep slopes, a creek and wetlands on site.  

USDA Natural Resources Conservation Service Soil Survey 

The USDA Natural Resources Conservation Service (NRCS) Web Soil Survey covers the project site area 
and states that the area of interest comprises of mainly of Kitsap Silt Loam, with smaller areas of Everett 
very gravelly sandy loam and mixed alluvial sand. The Soils Map exhibit is included in Appendix B.   

Downstream Drainage Complaints  

Drainage complaints were researched within 1 mile downstream of the study area. King County lists 
three complaints located within a one-mile radius downstream of the project site. According to the 2009 
KCSWDM, drainage complaints that are over 10 years old are not required for a level 1 downstream 
analysis. All three complaints were made over 10 years ago, therefore a review of these complaints is 
not required.    

There are no current documented downstream problems associated with this project site. See Drainage 
Complaint Exhibit in Appendix B. 

TASK 3 Field Investigation 
 

Upstream Tributary Area 

A negligible amount of upstream drainage enters the site from the single family residences immediately 
east of the property. Any upstream drainage is tributary to Tibbett’s creek running through the center of 
the site and exiting the site at the north property line 
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Level 1 Downstream Analysis 

The field investigation was completed on September 6, 2018.  The weather was sunny and the 
temperature was approximately 75 degrees.  See Downstream Drainage Exhibit at the end of this 
section. 

The site currently consists of several dilapidated wood structures and an abandoned single family house. 
Area west of Tibbetts Creek in covered in pasture with clusters of trees scattered throughout, sloping 
east towards Tibbets Creek. The area surrounding the creek is forested and with overgrown blackberry 
bushes. Area on site east of Tibbetts Creek is entirely forested, sloping to the west with slopes up to 
25%. A wetland exists at the northwest corner of the site.  

Runoff on site currently sheet flows towards the center of the site, where Tibbetts Creek flows from the 
south property line to the north property line and exits the property, continuing north. All area on site is 
tributary to Tibbetts Creek. Runoff exits the site at the north property line where it continues in a 
northerly direction for approximately 500 feet before entering a bridge culvert about 6 feet wide and 
travels under a driveway on the property to the north. The creek then continues north through several 
single family properties before reaching a point ¼ mile downstream, where the analysis is terminated.  

The condition of Tibbetts Creek was evaluated at several points along the downstream path. The creek 
ranges from 5-8 feet in width on average and up to 6 inches in depth, with no signs of erosion or 
significant sedimentation observed.  The downstream system appears, in general, to be stable. 

The following pages show photos of the downstream path.  See Figure 3-1 Downstream Drainage Exhibit 
following this analysis for location of photos and location of points referenced in the report. 
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1 – On site looking south, upstream Tibbett’s 

Creek. 

 

 
2 – Tibbett’s Creek on site looking north. 

 
 

 

 
3 – Location 2 on map. Downstream of site looking 

south. 

 
4 – Location 2. 300 feet downstream of site 

looking north. 
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5 – Location 3 looking north of downstream 

culvert. 

 
 

 
6 – Location 3 looking south of downstream 

culvert. 
 
 

 
7 – Looking south though downstream culvert, 
approximately 500 feet downstream of site to 

north.  



Pictometry, King County, K ing County

King County iMap

Date: 9/4/2018 Notes:

±
The information included on this map has been compiled by King County staff f rom a variety of sources and is subject to change
without notice.  King County makes no representat ions or warrant ies, express or implied, as to accuracy, completeness, timeliness,
or rights to the use of such information. This document is not intended for use as a survey product. King County shall not be liable
for any general, special,  indirect, incidental, or consequential damages including, but not limited to, lost revenues or lost profits
resulting from the use or misuse of the information contained on this  map. Any sale of this map or information on this map is
prohibited except by written permission of King County.

1/4-Mile Downstream. 
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TASK 4 Drainage System Description and Problem Description 
 
A description of the existing drainage system has been included in the downstream analysis and all 
drainage system components can be seen in Figure 3-1: Downstream Drainage Exhibit.   

TASK 5 Mitigation of Existing and Potential Problems 
 
Downstream Drainage Problems Requiring Special Attention 

Type 1 – Conveyance System Nuisance Problems 

There are no known, reported or observed current downstream conveyance nuisance problems.  

Type 2 – Severe Erosion Problems 

There are no known, reported or observed current downstream severe erosion problems 

Type 3-Severe Flooding Problems 

There are no known, reported or observed current downstream severe flooding problems.  

Downstream Water Quality Problems Requiring Special Attention 

The City of Issaquah Surface Water Design Manual Addendum, the current (2012) EPA approved Water 
Quality Assessment (303d) list for Washington State and the 2009 KCSWDM Reference 10, King County-
Identified Water Quality Problems were reviewed for each of the seven downstream water quality 
problem types to a distance of one mile downstream of the project site. The following discussion 
includes reference to the updated (2012) 303(d) list of impaired water bodies. 
 
Type 1 – Bacteria Problems 
There are no known or reported downstream bacteria problems. 

Type 2 – Dissolved Oxygen (DO) Problems 

Tibbett’s Creek is listed as a Category 5 on the impaired water body list for dissolved oxygen. 
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Figure 3-3: Current Water Quality Conditions (Dissolved Oxygen Levels) 
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Type 3 – Temperature Problems 

Tibbett’s Creek is listed as a Category 5 on the impaired water body list for temperature.  

 

Figure 3-4: Current Water Quality Conditions (Temperature Levels) 

 

 

Type 4 – Metals Problems 

There are no known or reported downstream metals problems.   

Type 5 – Phosphorous Problems 

There are no known or reported downstream phosphorous problems.   

Type 6 – Turbidity Problems 

There are no known or reported downstream turbidity problems.   
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Type 7 – High pH  Problems 

There are no known or reported downstream turbidity problems.   

Other 

Tibbett’s Creek is listed as a Category 5 for bioassessment. 
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Drainage Adjustments 
There is no drainage adjustment proposed for this project. 
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4 FLOW CONTROL AND WATER QUALITY DESIGN 

4.1 Existing Site Hydrology 

The total site area for the plat including the critical areas is 21.94 acres, however the total developable 
area is 16.47 acres. The existing parcel is forested on the east half, with a single family residence, grass, 
and scattered trees on the west half. The site contains slopes up to 25% on the east half and average 
slopes of 5-10% on the west half. The entire site slopes towards the center where Tibbett’s Creek exists 
and is flowing to the north, exiting the site at the north property line. A wetland also exists near the 
center of the site associated with Tibbett’s Creek, with an additional wetland at the northwest corner of 
the project site. A geotechnical investigation of the project site has been completed by Associated Earth 
Sciences, Inc. and is included in Appendix B of this report.   

As stated above, the entire site slopes towards the center, thus the entire site area is tributary to 
Tibbett’s Creek. The site has been delineated further into two subbasins, one for the area west of 
Tibbett’s Creek, and one subbasin for the area east of Tibbett’s Creek.   
 
See Table 4-1 below and Figure 4-1: Existing Conditions provided in the following pages of this section. 
Existing site conditions (forested) are assumed for all predeveloped areas. The predeveloped areas were 
determined based on historic conditions of the site including existing impervious are and are excluding 
all critical areas and area not affected by development. This assumption is based on Section 1.1.3 of the 
Issaquah Surface Water Design Manual Addendum which says projects proposing more than 5,000 sf of 
new impervious surface shall assume historic conditions except for existing impervious surfaces for the 
pre-developed condition. Area shown for the east basin is tributary to the east vault while area shown 
for the west basin is tributary to the west vault.  
 

Table 4-1 Predeveloped Areas   
GROUND COVER EAST AREA (acres) WEST AREA (acres) TOTAL (acres) 

Till-Forest 0.32 2.34 2.66 

Impervious 0.00 0.32 0.32 

TOTAL 0.32 2.66 2.98 

 
The peak flow rates for the pre-developed conditions of each basin as determined by KCRTS (one hour 
time steps) are shown below.  A regional scale factor of LA 1.1 was used as determined by Figure 
3.2.2.A. 
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          Flow Frequency Analysis 
  Time Series File:predev_east.tsf 
  Project Location:Landsburg 
 
  ---Annual Peak Flow Rates---      -----Flow Frequency Analysis------- 
 Flow Rate  Rank  Time of Peak       - - Peaks - -  Rank  Return  Prob 
   (CFS)                                (CFS)             Period 
   0.032      2   2/09/01 18:00         0.038         1  100.00   0.990 
   0.005      7   1/05/02 16:00         0.032         2   25.00   0.960 
   0.021      4   2/28/03 16:00         0.027         3   10.00   0.900 
   0.004      8   3/03/04  5:00         0.021         4    5.00   0.800 
   0.019      5   1/05/05 10:00         0.019         5    3.00   0.667 
   0.015      6   1/18/06 21:00         0.015         6    2.00   0.500 
   0.027      3  11/24/06  5:00         0.005         7    1.30   0.231 
   0.038      1   1/09/08  7:00         0.004         8    1.10   0.091 
Computed Peaks                          0.036             50.00   0.980  
 
 
          Flow Frequency Analysis 
  Time Series File:predev_west.tsf 
  Project Location:Landsburg 
 
  ---Annual Peak Flow Rates---      -----Flow Frequency Analysis------- 
 Flow Rate  Rank  Time of Peak       - - Peaks - -  Rank  Return  Prob 
   (CFS)                                (CFS)             Period 
   0.269      2   2/09/01 18:00         0.319         1  100.00   0.990 
   0.044      7   1/05/02 16:00         0.269         2   25.00   0.960 
   0.172      4   2/28/03 16:00         0.219         3   10.00   0.900 
   0.031      8   3/03/04  2:00         0.172         4    5.00   0.800 
   0.157      5   1/05/05 10:00         0.157         5    3.00   0.667 
   0.126      6   1/18/06 21:00         0.126         6    2.00   0.500 
   0.219      3  11/24/06  5:00         0.044         7    1.30   0.231 
   0.319      1   1/09/08  7:00         0.031         8    1.10   0.091 
Computed Peaks                          0.303             50.00   0.980 
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4.2 Developed Site Hydrology 
 
This project includes 20 lots with associated roads and utilities, and two combined detention and water 
quality vaults.  As previously stated, the project site has been delineated into two subbasins, one for the 
developed area west of Tibbett’s Creek and another for developed area east of the creek. A detention 
vault will collect and treat stormwater for each subbasin in order to meet flow control and water quality 
requirements. The detention vault for the east basin will be located under the roadway on the east side 
of the bridge that spans Tibbett’s Creek. Stormwater runoff from the roadway east of the creek and 
some roadway from the west side of the creek will be tributary to this vault. Runoff from Lots 1-16 and 
the rest of the roadway will be tributary to the west vault located north of Lot 14. Each detention vault 
will then discharge into Tibbett’s Creek, preserving the natural discharge location of the site.  
 
When modeling the detention vaults, only areas tributary to the detention facilities will be accounted 
for, including all impervious areas and landscaping. Critical areas such as Tibbett’s Creek, wetlands, and 
all associated buffers are not included in the areas used for sizing the detention facilities. Lots 17-20 
have been mitigated for flow control using full infiltration and full dispersion BMPs and have therefore 
been excluded from the areas used for modeling. In addition, 0.04 acres of roadway directly above 
Tibbett’s Creek will be modeled as bypass as it cannot be directed to a flow control facility. The areas 
input to KCRTS for modeling of the detention facilities are summarized in Table 4-2 below. These areas 
also include modeling credits earned from the use of Flow Control BMPs. Design of the flow control 
BMPs and the applicable credits are discussed further in Section 4.4 of this report.  
 

Table 4-2 Developed Condition Areas  
GROUND COVER EAST AREA (acres) WEST AREA (acres) TOTAL (acres) 

Till-Forest 0.00 0.56 0.56 

Till-Grass 0.01 0.37 0.38 

Outwash- Forest 0.00 0.04 0.04 

Outwash- Grass 0.00 1.02 1.02 

  Effective Impervious 0.27 0.67 0.94 

  Bypass (Impervious) 0.04 0.00 0.04 

TOTAL DEVELOPED AREA 0.32 2.66 2.98 

 
 

4.3 Performance Standards 
All stormwater facilities will be designed in accordance with the 2009 KCSWDM with the City of Issaquah 
Surface Water Design Manual Addendum, Attachment B, dated October 31, 2011, with Conservation 
Flow Control Standards. The proposed water quality treatment system will meet requirements from the 
Sensitive Lake Water Quality Protection Menu. 
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Flow Control:  Conservation Flow Control Standard 
The Conservation Flow Control Standard requires maintaining the durations of high flows at their pre-
development levels for all flows greater than one-half of the 2-year peak flow through the 50-year peak 
flow. The pre-development peak flow rates for the 2-year and 10-year runoff events must also be 
maintained under this requirement.   
 
Conveyance Capacity: 
The proposed conveyance system will be designed with sufficient capacity to convey and contain the 25-
year peak flow as determined by the Rational Method.  It will also be verified that the 100-year peak 
flow will not create or aggravate a severe flooding or erosion problem per Section 1.2.2. 
 
 
Water Quality:  Sensitive Lake Water Quality Menu 

The Sensitive Lake Protection Water Quality Menu includes two pollutant removal targets and includes 
the control of phosphorous as follows: 

• Total Suspended Solids (TSS) = 80% reduction 
• Total Phosphorus = 50% reduction 

The Sensitive Lake Protection Menu, described in detail in Section 6.1.3 provides four options to meet 
the pollutant removal targets listed above.  

• Option 1: Large Wetpond  
• Option 2: Large Sand Filter 
• Option 3: Two-Facility Treatment Train 
• Option 4: Basic Menu Plus Phosphorous Credit 

The project elects to utilize Lake Protection Option 4, which allows the project to use the Basic water 
quality menu while earning credit for proposing a land use action that reduces phosphorus in 
stormwater runoff. The project will comply with credit-earning action #1, which requires the project to 
leave at least 65% of the site undisturbed, including undevelopable land. The project proposes to 
develop 4.44 acres of the 21.94 acre site, leaving 80% of the site undeveloped and earning the 
phosphorus credit for option 4. Therefore, the project is subject to the basic water quality menu. The 
project will implement basic water quality option 4: Wetvault, utilizing dead storage volume within the 
detention vaults proposed for flow control. 

More detailed discussion and sizing calculations of the flow control and water quality treatment facility 
proposed for this project follows later in this section. 
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4.4 Flow Control System 
 
Calculation of Impervious Area 
The minimum impervious area per lot per the 2009 KCSWDM (page 3-27) would either be 4,000 square 
feet per lot or the maximum impervious area per zoning, whichever is less. The project has estimated 
50% impervious coverage as the maximum allowed for each lot based on zoning.  
 
Flow Control BMPs/Individual Lot BMPs 
This project proposes to implement various flow control BMPs to reduce runoff volumes and decrease 
the size of the detention facilities through credits as allowed in Section 5.2.2 of the 2009 KCSWDM. The 
project contains lots that are under 22,000 square feet, therefore the project is subject to the small lot 
BMP requirements listed in Section 5.2.1.1 of the 2009 KCSWDM. The requirements and responses for 
each are listed below. 
 

1. The feasibility and applicability of full dispersion as detailed in Appendix C, Section C.2.1 must be 
evaluated for the roof area (or an impervious area of equivalent size) on the site/lot. If feasible 
and applicable, full dispersion of roof runoff must be implemented as part of the proposed 
project. Typically, small lot full dispersion will be applicable only in subdivisions where enough 
forest was preserved by tract, easement or covenant to meet the minimum requirements for 
full dispersion in Appendix C, Section C.2.1.1. If this first requirement is met for the site/lot, no 
other flow control BMPs are required, and the remaining requirements below are optional. 

 
Response: The project proposes to implement full dispersion on lots where the flow path can be 
supported. A total of 33,298 square feet of impervious roof area will be mitigated using full dispersion.  
By implementing full dispersion, the project is able to model all fully dispersed surfaces as forest when 
sizing the detention facilities. This credit has been accounted for in tables 4-2 and 4-3 above. 
 

2. Where full dispersion of roof runoff (or equivalent) is not feasible or applicable, or will cause 
flooding or erosion impacts, the feasibility and applicability of full infiltration as detailed in 
Appendix C, Section C.2.2 must be evaluated for roof runoff (note, this will require a soils report 
for the site/lot). If feasible and applicable, full infiltration of roof runoff must be implemented as 
part of the proposed project. If this requirement or the full dispersion requirement above is met 
for the site/lot, no other flow control BMPs are required, and the remaining requirements below 
are optional. 

 
Response: Full infiltration will be implemented on several of the lots in the east basin where infiltration is 
feasible and applicable. The project will mitigate a total of 5,000 square feet of impervious roof area 
using infiltration, allowing the project to remove the mitigated area for modeling of the detention 
facilities per Table 5.2.2.A of the 2009 KCSWDM.  
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3. Where full dispersion or full infiltration of roof runoff as specified in Requirements 1 and 2 
above is not feasible or applicable, or will cause flooding or erosion impacts, one or more of the 
following BMPs must be applied to (or used to mitigate for) an impervious area equal to at least 
10% of the site/lot for site/lot sizes up to 11,000 square feet and at least 20% of the site/lot for 
site/lot sizes between 11,000 and 22,000 square feet. For projects located in critical aquifer 
recharge areas, these impervious area amounts must be doubled. The BMPs listed below may 
be located anywhere on the site/lot subject to the limitations and design specifications for each 
BMP. These BMPs must be implemented as part of the proposed project. 

• Limited Infiltration 

• Basic Dispersion 

• Rain Garden 
• Permeable Pavement 
• Rainwater Harvesting 
• Vegetated Roof 
• Reduced Impervious Surface Credit 
• Native Growth Retention Credit 

 
Response: The project proposes to implement sheetflow (basic) dispersion for impervious roof area that 
is not mitigated through full dispersion or full infiltration. A total of 11,564 square feet of impervious roof 
area will be mitigated using sheetflow dispersion.  
 
In addition to the BMPs implemented for impervious roof area, the project proposes basic sheetflow 
dispersion BMPs for the impervious roadway and full dispersion where feasible. A total of 14,981 square 
feet of impervious road surface will be mitigated using dispersion BMPs. Refer to the Developed 
Condition Exhibit at the end of this section for locations of all proposed flow control BMPs for the 
project site.  
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Detention Vaults 
The West Vault has been sized to receive runoff from the entry road and the entire west basin, after 
accounting for all flow control BMP facility sizing credits, per Table 5.2.2.A of the 2009 KCSWDM. A flow 
splitter will be utilized to divert flows that have been designated for full dispersion as discussed in the 
previous section. The east tank is unable to meet the flow control standard for the east basin, so the 
west tank will over detain the runoff from the west basin to accommodate. The combined outflow of 
the east and west detention tanks as well as the 0.04 acres of bypass will meet the level 2 flow control 
standard for the entire site. The KCRTS summaries for the west and east detention vaults are shown in 
this section.   
 
West - KCRTS Vault Calculation  
         Type of Facility: Detention Vault 
         Facility Length:       50.00  ft 
          Facility Width:       25.00  ft 
           Facility Area:     1250.    sq. ft 
 Effective Storage Depth:        8.80  ft 
       Stage 0 Elevation:        0.00  ft 
          Storage Volume:    11000.    cu. ft 
              Riser Head:        8.80  ft 
          Riser Diameter:       12.00  inches 
      Number of orifices:        3 
                                     Full Head    Pipe 
    Orifice #      Height  Diameter  Discharge  Diameter 
                    (ft)     (in)      (CFS)      (in) 
       1            0.00      1.38        0.152 
       2            3.00      1.00        0.065    4.0 
       3            6.50      1.00        0.041    4.0 
          Top Notch Weir: None 
    Outflow Rating Curve: None 
 

The proposed detention vault includes a three orifice control structure. Locations and sizes of the 
orifices can be seen in the previous KCRTS summary.  
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East - KCRTS Vault Calculation  
Type of Facility: Detention Vault 
         Facility Length:       45.00  ft 
          Facility Width:        5.00  ft 
           Facility Area:      225.    sq. ft 
 Effective Storage Depth:        4.80  ft 
       Stage 0 Elevation:        0.00  ft 
          Storage Volume:     1080.    cu. ft 
              Riser Head:        4.80  ft 
          Riser Diameter:       12.00  inches 
      Number of orifices:        2 
                                     Full Head    Pipe 
    Orifice #      Height  Diameter  Discharge  Diameter 
                    (ft)     (in)      (CFS)      (in) 
       1            0.00      1.00        0.059 
       2            3.50      0.75        0.017    4.0 
          Top Notch Weir: None 
    Outflow Rating Curve: None 

 

Since the point of compliance is downstream of both vaults, the outflow of the East vault was modeled 
as a tributary time series file to the West vault.  Therefore, the outflow at the point of compliance is 
0.164 cfs for the 2-year event and 0.273 cfs for the 10-year event as shown in the KCRTS modeling file 
below.  Note that both the 2-year and 10-year release rates are below the target peak flow rates of 
0.185 cfs and 0.311 cfs respectively from the output file also shown below. 
 
          Flow Frequency Analysis 
  Time Series File:dsout_total.tsf 
  Project Location:Landsburg 
 
  ---Annual Peak Flow Rates---      -----Flow Frequency Analysis------- 
 Flow Rate  Rank  Time of Peak       - - Peaks - -  Rank  Return  Prob 
   (CFS)                                (CFS)             Period 
   0.303      2   2/09/01 15:00         0.981         1  100.00   0.990 
   0.087      8  12/03/01 22:00         0.303         2   25.00   0.960 
   0.182      5   2/28/03  8:00         0.273         3   10.00   0.900 
   0.116      7   8/23/04 22:00         0.188         4    5.00   0.800 
   0.188      4   1/05/05 11:00         0.182         5    3.00   0.667 
   0.164      6   1/18/06 22:00         0.164         6    2.00   0.500 
   0.273      3  11/24/06  6:00         0.116         7    1.30   0.231 
   0.981      1   1/09/08  8:00         0.087         8    1.10   0.091 
Computed Peaks                          0.755             50.00   0.980 
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          Flow Frequency Analysis 
  Time Series File:predev.tsf 
  Project Location:Landsburg 
 
  ---Annual Peak Flow Rates---      -----Flow Frequency Analysis------- 
 Flow Rate  Rank  Time of Peak       - - Peaks - -  Rank  Return  Prob 
   (CFS)                                (CFS)             Period 
   0.347      2   2/09/01 15:00         0.509         1  100.00   0.990 
   0.105      8   1/05/02 16:00         0.347         2   25.00   0.960 
   0.246      4   2/28/03 16:00         0.311         3   10.00   0.900 
   0.149      7   8/26/04  1:00         0.246         4    5.00   0.800 
   0.228      5   1/05/05 10:00         0.228         5    3.00   0.667 
   0.185      6   1/18/06 16:00         0.185         6    2.00   0.500 
   0.311      3  11/24/06  5:00         0.149         7    1.30   0.231 
   0.509      1   1/09/08  7:00         0.105         8    1.10   0.091 
Computed Peaks                          0.455             50.00   0.980 

 
The flow duration comparison analysis results for the provided detention vault are shown below and 
there is no positive excursion.  
 

Duration Comparison Anaylsis 
   Base File: predev.tsf 
    New File: dsout_total.tsf 
Cutoff Units: Discharge in CFS 
 
            -----Fraction of Time----- ---------Check of Tolerance------- 
  Cutoff    Base      New      %Change Probability   Base     New %Change 
   0.092 |  0.83E-02  0.76E-02   -9.0 |  0.83E-02   0.092   0.090    -3.1 
   0.112 |  0.54E-02  0.38E-02  -28.6 |  0.54E-02   0.112   0.103    -7.9 
   0.132 |  0.36E-02  0.23E-02  -35.4 |  0.36E-02   0.132   0.114   -13.8 
   0.151 |  0.22E-02  0.14E-02  -35.8 |  0.22E-02   0.151   0.134   -11.5 
   0.171 |  0.14E-02  0.90E-03  -37.5 |  0.14E-02   0.171   0.151   -11.5 
   0.190 |  0.10E-02  0.64E-03  -38.1 |  0.10E-02   0.190   0.163   -14.6 
   0.210 |  0.80E-03  0.57E-03  -28.6 |  0.80E-03   0.210   0.179   -14.6 
   0.230 |  0.57E-03  0.52E-03   -8.6 |  0.57E-03   0.230   0.218    -5.1 
   0.249 |  0.42E-03  0.34E-03  -19.2 |  0.42E-03   0.249   0.238    -4.7 
   0.269 |  0.31E-03  0.13E-03  -57.9 |  0.31E-03   0.269   0.258    -4.1 
   0.288 |  0.20E-03  0.82E-04  -58.3 |  0.20E-03   0.288   0.265    -8.1 
   0.308 |  0.98E-04  0.00E+00 -100.0 |  0.98E-04   0.308   0.282    -8.5 
   0.328 |  0.49E-04  0.00E+00 -100.0 |  0.49E-04   0.328   0.291   -11.0 
   0.347 |  0.16E-04  0.00E+00 -100.0 |  0.16E-04   0.347   0.303   -12.7 
 
There is no positive excursion 
 
Maximum negative excursion = 0.036 cfs (-17.8%) 
occurring at 0.201 cfs on the Base Data:predev.tsf 
and at 0.165 cfs on the  New Data:dsout_total.tsf 
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Figure 4-3: Flow Durations Plot 

 
 
 
 
 
4.5 Water Quality Calculations 
Water Quality treatment is required for new and replaced pollution generating impervious surfaces and 
new pollution generating pervious surfaces (PGIS).   
 
The project is subject to the Sensitive Lake Water Quality standard. The Sensitive Lake Protection Menu, 
described in detail in Section 6.1.3 provides four options to meet the pollutant removal targets listed 
above.  

• Option 1: Large Wetpond  
• Option 2: Large Sand Filter 
• Option 3: Two-Facility Treatment Train 
• Option 4: Basic Menu Plus Phosphorous Credit 

The project elects to utilize Lake Protection Option 4, which allows the project to use the Basic water 
quality menu while earning credit for proposing a land use action that reduces phosphorus in 
stormwater runoff. Because the project elects to leave over 65% of the site undeveloped, the project is 
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able to use the basic water quality menu. Water quality treatment will be accommodated with a 
combined detention/water quality treatment vault in the form of dead storage.  

 
 
BASIC WETVAULT - (DEAD STORAGE) 
The required dead storage volume needed within the vaults to meet the water quality standard was 
determined using procedures provided in Section 6.4.1.1 of the 2009 KCSWDM.  Areas tabulated 
below are the subject site’s developed areas tributary to the vaults. 
VB = f Vr 
 where:  f  = volume correction factor = 3 (Basic) 
   Vr = volume of runoff from mean annual storm, CF 
   Vr = (0.9Ai + 0.25Atg + 0.10Atf + 0.01Ao) x R 
    where: Ai  = area of impervious surface, SF 
     Atg  = area of till grass and pasture, SF 
     Atf = area of till forest, SF 
     Ao = area of outwash soils, SF 

R = rainfall from mean annual storm = 0.05 feet (from Fig 
6.4.1.A at the end of this section.) 

 

VB = 3[0.9(0.98) + 0.25(0.38) + 0.1(0.56) + 0.01(1.06)]*43,560*0.05 = 6,819 CF 

A dead storage volume of 6,819 cubic feet is necessary to satisfy the water quality requirement for the 
entire site. Assuming an average of 5 feet of dead storage, the on site vaults provide a total of 7,375 CF 
of storage volume. The provided volume is greater than the required volume calculated above, meeting 
the water quality requirement for the site.  
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5 CONVEYANCE SYSTEM ANALYSIS AND DESIGN 
Conveyance calculations to be provided with final engineering. 
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6 SPECIAL REPORTS AND STUDIES 
(Under separate cover) 

The following reports and assessments are provided for reference and informational purposes only. 
Core Design takes no responsibility or liability for these reports, assessments or designs as they were 
not completed under the direct supervision of Core Design.  
 

 Tibbetts Creek Traffic Analysis 
Prepared by:  Michael Read, P.E. 
Dated:  September 5, 2018 
TENW 
11400 SE 8th Street, Suite 200 
Bellevue, Wa 98004 
 

 Arborist Report, Tibbetts Crossing 
Prepared by:  Lonnie Olson, ISA Certified Arborist 
Dated:  July 9, 2018 
Lonnson Arbor Care 
2616 169th Street SE 
Bothell, WA 98012 
 

 Preliminary Geotechnical Engineering Report 
Prepared by:  Matthew A. Miller, P.E.  
Dated:  May 12, 2017 
Associated Earth Sciences, Inc. 
911 5th Avenue 
Kirkland, WA 98033 
 

 Critical Area Study 
Prepared by:  Wetland Resources, Inc. 
Dated:  August 5, 2015 
Wetland Resources, Inc. 
9505 19th Ave SE, Suite 106 
Everett, WA 98208 
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7 OTHER PERMITS 
 

 NPDES Permit 
 

 Building Permits 
 

 ROW Use Permit 
 

 Site Work Permit 
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8 ESC ANALYSIS AND DESIGN 
 
Erosion and sediment control analysis to be provided during final engineering.  
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9 BOND QUANTITIES, FACILITY SUMMARIES, AND DECLARATION OF 
COVENANT 
 

9.1 Bond Quantities 
A bond quantity worksheet will be provided during final engineering. 

9.2 Facility Summaries 
Not applicable. 

9.3 Declaration of Covenant 
A Declaration of Covenant will be provided during final engineering. 
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10 OPERATIONS AND MAINTENANCE 
The operations and maintenance information will be provided through select portions from Appendix A 
of the 2009 KCSWDM during Final Engineering. 
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Appendix A 
 

Parcel & Basin Information  
 

• King County Parcel Report 
• Figure 2-2 Stormwater Drainage Sub-basins in Issaquah 
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Figure 2-2 Stormwater Drainage Sub-basins in Issaquah 

 
 
2.2.3 Fish Usage 
 
Table 2-4 summarizes the important fish species that are present in the principal streams in 
Issaquah, as reported by the Final Issaquah Creek Basin and Non-point Action Plan and the 
Issaquah Creek Basin Draft Sub-Area Summary. 
 
Table 2-4 Fish Presence in Issaquah Streams 

Stream Species 
Issaquah Creek Chinook, Sockeye, Steelhead, Dolly Varden, Coho, Cutthroat, Rainbow, 

Kokanee, Bull trout 
North Fork Issaquah Creek Sockeye, Coho, Cutthroat 
East Fork Issaquah Creek Sockeye, Coho, Cutthroat, Chinook, Rainbow 
Tibbetts Creek Coho, Sockeye, Cutthroat  
 
Major species of salmon are described below: 
 
• Chinook salmon, also called "king," is the largest of the Pacific Salmon. Chinook have been 

observed spawning 11 miles upstream on Issaquah Creek in Holder and Carey creeks.  They 
are often found spawning in rivers or larger streams, and are usually one of the earlier salmon 
species to spawn in the fall.  Chinook salmon in Issaquah Creek is entirely of hatchery origin, 

MONTREAUX

SUMMERHILL

TALUS

PICKERING

SQUAK MT WEST

SQUAK MT EAST

DOWNTOWN SOUTH

DOWNTOWN WEST

HIGHLANDS

DOWNTOWN 

FREEGARD

OVERDALE

I-90
LAKESIDE

CENTRAL

PROVIDENCE POINT

PROJECT SITE



 

 

 
 
 

Appendix B 
 

Resource Review & Off-site Analysis Documentation 
 

• Critical Aquifer Recharge Area Classification Map 
• FEMA Map (53033C0693G) 
• USDA NRCS Site Soils Map 
• Drainage Complaints Exhibit 

  



Exhibit C to Ordinance: CARA Map
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Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

AgD Alderwood gravelly sandy 
loam, 15 to 30 percent 
slopes

3.7 20.4%

EvC Everett very gravelly sandy 
loam, 8 to 15 percent slopes

1.0 5.7%

KpB Kitsap silt loam, 2 to 8 percent 
slopes

2.4 12.9%

KpD Kitsap silt loam, 15 to 30 
percent slopes

0.6 3.2%

Ma Mixed alluvial land 10.5 57.7%

Totals for Area of Interest 18.3 100.0%

Soil Map—King County Area, Washington

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

8/16/2018
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Pictometry, King County, K ing County

Drainage Complaint Exhibit

Date: 9/6/2018 Notes:

±
The information included on this map has been compiled by King County staff f rom a variety of sources and is subject to change
without notice.  King County makes no representat ions or warrant ies, express or implied, as to accuracy, completeness, timeliness,
or rights to the use of such information. This document is not intended for use as a survey product. King County shall not be liable
for any general, special,  indirect, incidental, or consequential damages including, but not limited to, lost revenues or lost profits
resulting from the use or misuse of the information contained on this  map. Any sale of this map or information on this map is
prohibited except by written permission of King County.



 

 

 
 
 

Appendix C 
 

Vault Sizing 
 

• West Vault Summary 
• East Vault Summary 

• Site Flow Frequency Plot 
• Site Flow Duration Plot 

 
 
 



Retention/Detention Facility 

   Type of Facility: West Detention Vault 
    Facility Length:   50.00  ft 
     Facility Width:     25.00  ft 
    Facility Area:   1250.    sq. ft 

 Effective Storage Depth:    8.80  ft 
    Stage 0 Elevation:    0.00  ft 

 Storage Volume:    11000.    cu. ft 
     Riser Head:  8.80  ft 
 Riser Diameter:   12.00  inches 

 Number of orifices:    3 
     Full Head    Pipe 

 Orifice #    Height  Diameter  Discharge  Diameter 
 (ft)     (in)      (CFS)      (in) 

  1  0.00    1.38   0.152 
  2  3.00    1.00   0.065    4.0 
  3    6.50    1.00   0.041    4.0 
     Top Notch Weir: None 

 Outflow Rating Curve: None 

 Stage   Elevation      Storage    Discharge  Percolation 
  (ft)   (ft)    (cu. ft)   (ac-ft)  (cfs)  (cfs) 
 0.00   0.00  0. 0.000  0.000   0.00 
 0.01   0.01  13. 0.000  0.006   0.00 
 0.03   0.03  38. 0.001  0.009   0.00 
 0.04   0.04  50. 0.001  0.011   0.00 
 0.06   0.06  75. 0.002  0.012   0.00 
 0.07   0.07  88. 0.002  0.014   0.00 
 0.09   0.09    113.   0.003  0.015    0.00 
 0.10   0.10    125.   0.003  0.016    0.00 
 0.11   0.11    138.   0.003  0.017    0.00 
 0.13   0.13    163.   0.004  0.018    0.00 
 0.30   0.30    375.   0.009  0.028    0.00 
 0.47   0.47    588.   0.013  0.035    0.00 
 0.65   0.65    813.   0.019  0.041    0.00 
 0.82   0.82   1025.   0.024  0.046    0.00 
 0.99   0.99   1238.   0.028  0.051    0.00 
 1.16   1.16   1450.   0.033  0.055    0.00 
 1.34   1.34   1675.   0.038  0.059    0.00 
 1.51   1.51   1888.   0.043  0.063    0.00 
 1.68   1.68   2100.   0.048  0.067    0.00 
 1.85   1.85   2313.   0.053  0.070    0.00 
 2.03   2.03   2538.   0.058  0.073    0.00 
  2.20   2.20   2750.   0.063  0.076    0.00 
 2.37   2.37   2963.   0.068  0.079    0.00 
 2.54   2.54   3175.   0.073  0.082    0.00 
 2.72   2.72   3400.   0.078  0.085    0.00 
 2.89   2.89   3613.   0.083  0.087    0.00 
 3.00   3.00   3750.   0.086  0.089    0.00 
 3.01   3.01   3763.   0.086  0.089    0.00 



 3.02   3.02   3775.   0.087  0.090    0.00 
 3.03   3.03   3788.   0.087  0.091    0.00 
 3.04   3.04   3800.   0.087  0.093    0.00 
 3.05   3.05   3813.   0.088  0.095    0.00 
 3.06   3.06   3825.   0.088  0.097    0.00 
 3.07   3.07    3838.   0.088  0.097    0.00 
 3.08   3.08   3850.   0.088  0.098    0.00 
 3.26   3.26   4075.   0.094  0.106    0.00 
 3.43   3.43   4288.   0.098  0.113    0.00 
 3.60   3.60   4500.   0.103  0.118    0.00 
 3.77   3.77   4713.   0.108  0.123    0.00 
 3.95   3.95   4938.   0.113  0.128    0.00 
 4.12   4.12   5150.   0.118  0.133    0.00 
 4.29   4.29   5363.   0.123  0.137    0.00 
 4.46   4.46   5575.   0.128  0.141    0.00 
 4.64   4.64   5800.   0.133  0.145    0.00 
 4.81   4.81   6013.   0.138  0.149    0.00 
 4.98   4.98   6225.   0.143  0.153    0.00 
 5.15   5.15   6438.   0.148  0.156    0.00 
 5.33   5.33   6663.   0.153  0.160    0.00 
 5.50   5.50   6875.   0.158  0.163    0.00 
 5.67   5.67   7088.   0.163  0.166    0.00 
 5.84   5.84   7300.   0.168  0.170    0.00 
 6.02   6.02   7525.   0.173  0.173    0.00 
 6.19   6.19   7738.   0.178  0.176    0.00 
 6.36   6.36   7950.   0.183  0.179    0.00 
  6.50   6.50   8125.   0.187  0.181    0.00 
 6.51   6.51   8138.   0.187  0.182    0.00 
 6.52   6.52   8150.   0.187  0.183    0.00 
 6.53   6.53   8163.   0.187  0.184    0.00 
 6.54   6.54   8175.   0.188  0.185    0.00 
 6.55   6.55   8188.   0.188  0.187    0.00 
 6.56   6.56   8200.   0.188  0.189    0.00 
 6.57   6.57   8213.   0.189  0.190    0.00 
 6.58   6.58   8225.   0.189  0.191    0.00 
 6.59   6.59   8238.   0.189  0.191    0.00 
 6.77   6.77   8463.   0.194  0.200    0.00 
 6.94   6.94   8675.   0.199  0.207    0.00 
 7.11   7.11   8888.   0.204  0.213    0.00 
 7.28   7.28   9100.   0.209  0.219    0.00 
 7.46   7.46   9325.   0.214  0.224    0.00 
 7.63   7.63   9538.   0.219  0.229    0.00 
 7.80   7.80   9750.    0.224  0.234    0.00 
 7.97   7.97   9963.   0.229  0.238    0.00 
 8.15   8.15    10188.   0.234  0.243    0.00 
 8.32   8.32    10400.   0.239  0.247    0.00 
 8.49   8.49    10613.   0.244  0.251    0.00 
 8.66   8.66    10825.   0.249  0.255    0.00 
 8.80   8.80    11000.   0.253  0.259    0.00 
 8.90   8.90    11125.   0.255  0.569    0.00 
 9.00   9.00    11250.   0.258  1.130    0.00 
 9.10   9.10    11375.   0.261  1.870    0.00 
 9.20   9.20    11500.   0.264  2.660    0.00 
 9.30   9.30    11625.   0.267  2.940    0.00 



 9.40   9.40    11750.   0.270  3.200    0.00 
 9.50   9.50    11875.   0.273  3.440    0.00 
 9.60   9.60    12000.   0.275  3.660    0.00 
 9.70   9.70    12125.   0.278  3.870    0.00 
 9.80   9.80    12250.   0.281  4.060    0.00 
 9.90   9.90    12375.   0.284  4.250    0.00 

  10.00    10.00    12500.   0.287  4.430    0.00 
  10.10    10.10    12625.   0.290  4.600    0.00 
  10.20    10.20    12750.   0.293  4.760    0.00 
  10.30    10.30    12875.   0.296  4.920    0.00 
  10.40    10.40    13000.   0.298  5.080    0.00 
  10.50    10.50    13125.   0.301  5.230    0.00 
  10.60    10.60    13250.   0.304  5.370    0.00 

 Hyd  Inflow    Outflow   Peak  Storage 
 Stage   Elev   (Cu-Ft)    (Ac-Ft) 

  1    0.81    0.70  8.92  8.92   11155.  0.256 
  2  0.45  0.23    7.55    7.55  9442.    0.217 
  3  0.43  0.18   6.32    6.32  7899.    0.181 
  4  0.23  0.13    4.17    4.17  5212.    0.120 
  5  0.27  0.13    4.07    4.07  5082.    0.117 
  6  0.21  0.11    3.46    3.46  4320.    0.099 
  7  0.36  0.07    1.90    1.90  2371.    0.054 
  8  0.19  0.06    1.24    1.24  1554.    0.036 

 Hyd  R/D Facility  Tributary  Reservoir    POC Outflow 
  Outflow    Inflow     Inflow   Target   Calc 

  1   0.70      0.18   ********  *******   0.86 
  2   0.23      0.09   ********  *******   0.29 
  3   0.18   0.10   ********   0.31   0.25 
  4   0.13   0.05   ********  *******   0.18 
  5   0.13   0.05   ********  *******   0.17 
  6   0.11   0.05   ********   0.19   0.15 
  7   0.07   0.04   ********  *******   0.11 
  8   0.06   0.03   ********  *******   0.08 



Retention/Detention Facility 

   Type of Facility: East Detention Vault 
    Facility Length:   45.00  ft 
     Facility Width:      5.00  ft 
    Facility Area:    225.    sq. ft 

 Effective Storage Depth:    4.80  ft 
    Stage 0 Elevation:      0.00  ft 
     Storage Volume:   1080.    cu. ft 

     Riser Head:  4.80  ft 
     Riser Diameter:   12.00  inches 
 Number of orifices:    2 

     Full Head    Pipe 
 Orifice #    Height  Diameter  Discharge  Diameter 

 (ft)     (in)      (CFS)      (in) 
  1  0.00    1.00   0.059 
  2  3.50    0.75   0.017    4.0 
     Top Notch Weir: None 

 Outflow Rating Curve: None 

 Stage   Elevation      Storage    Discharge  Percolation 
  (ft)   (ft)    (cu. ft)   (ac-ft)  (cfs)  (cfs) 
 0.00   0.00  0. 0.000  0.000   0.00 
 0.01   0.01  2. 0.000  0.003   0.00 
 0.02   0.02  5. 0.000  0.004   0.00 
 0.03   0.03  7. 0.000  0.005   0.00 
 0.04   0.04  9. 0.000  0.006   0.00 
 0.05   0.05  11. 0.000  0.006   0.00 
 0.06   0.06  14. 0.000  0.007   0.00 
 0.07   0.07  16. 0.000  0.007   0.00 
 0.08   0.08  18. 0.000  0.008   0.00 
 0.09   0.09  20. 0.000  0.008   0.00 
 0.19   0.19  43. 0.001  0.012   0.00 
 0.29   0.29  65. 0.001  0.015   0.00 
 0.39   0.39  88. 0.002  0.017   0.00 
 0.49   0.49    110.   0.003  0.019    0.00 
 0.59   0.59    133.   0.003  0.021    0.00 
 0.69   0.69    155.   0.004  0.023    0.00 
 0.79   0.79    178.   0.004  0.024    0.00 
 0.89   0.89    200.   0.005  0.026    0.00 
 0.99   0.99    223.   0.005  0.027    0.00 
 1.09   1.09    245.   0.006  0.028    0.00 
 1.19   1.19    268.   0.006  0.030    0.00 
 1.29   1.29    290.   0.007  0.031    0.00 
 1.39   1.39    313.   0.007  0.032    0.00 
 1.49   1.49    335.   0.008  0.033    0.00 
 1.59   1.59    358.   0.008  0.034    0.00 
 1.69   1.69    380.   0.009  0.035    0.00 
  1.79   1.79    403.   0.009  0.036    0.00 
 1.89   1.89    425.   0.010  0.037    0.00 
 1.99   1.99    448.   0.010  0.038    0.00 



      2.09       2.09        470.     0.011  0.039      0.00 
      2.19       2.19        493.     0.011  0.040      0.00 
      2.29       2.29        515.     0.012  0.041      0.00 
      2.39       2.39        538.     0.012  0.042      0.00 
      2.49       2.49        560.     0.013  0.043      0.00 
      2.59       2.59        583.     0.013  0.044      0.00 
      2.69       2.69        605.     0.014  0.045      0.00 
      2.79       2.79        628.     0.014  0.045      0.00 
      2.89       2.89        650.     0.015  0.046      0.00 
      2.99       2.99        673.     0.015  0.047      0.00 
      3.09       3.09        695.     0.016  0.048      0.00 
      3.19       3.19        718.     0.016  0.048      0.00 
      3.29       3.29        740.     0.017  0.049      0.00 
      3.39       3.39        763.     0.018  0.050      0.00 
      3.49       3.49        785.     0.018  0.051      0.00 
      3.50       3.50        788.     0.018  0.051      0.00 
      3.51       3.51        790.     0.018  0.051      0.00 
      3.52       3.52        792.     0.018  0.052      0.00 
      3.53       3.53        794.     0.018  0.053      0.00 
      3.54       3.54        797.     0.018  0.054      0.00 
      3.55       3.55        799.     0.018  0.055      0.00 
      3.56       3.56        801.     0.018  0.055      0.00 
      3.66       3.66        824.     0.019  0.058      0.00 
      3.76       3.76        846.     0.019  0.060      0.00 
      3.86       3.86        869.     0.020  0.062      0.00 
      3.96       3.96        891.     0.020  0.064      0.00 
      4.06       4.06        914.     0.021  0.066      0.00 
      4.16       4.16        936.     0.021  0.068      0.00 
      4.26       4.26        959.     0.022  0.069      0.00 
      4.36       4.36        981.     0.023  0.071      0.00 
      4.46       4.46       1004.     0.023  0.072      0.00 
      4.56       4.56       1026.     0.024  0.074      0.00 
      4.66       4.66       1049.     0.024  0.075      0.00 
      4.76       4.76       1071.     0.025  0.076      0.00 
      4.80       4.80       1080.     0.025  0.077      0.00 
      4.90       4.90       1103.     0.025  0.386      0.00 
      5.00       5.00       1125.     0.026  0.950      0.00 
      5.10       5.10       1148.     0.026  1.680      0.00 
      5.20       5.20       1170.     0.027  2.470      0.00 
      5.30       5.30       1193.     0.027  2.760      0.00 
      5.40       5.40       1215.     0.028  3.010      0.00 
      5.50       5.50       1238.     0.028  3.250      0.00 
      5.60       5.60       1260.     0.029  3.470      0.00 
      5.70       5.70       1283.     0.029  3.680      0.00 
      5.80       5.80       1305.     0.030  3.870      0.00 
      5.90       5.90       1328.     0.030  4.060      0.00 
      6.00       6.00       1350.     0.031  4.230      0.00 
      6.10       6.10       1373.     0.032  4.400      0.00 
      6.20       6.20       1395.     0.032  4.570      0.00 
      6.30       6.30       1418.     0.033  4.730      0.00 
      6.40       6.40       1440.     0.033  4.880      0.00 
      6.50       6.50       1463.     0.034  5.030      0.00 
      6.60       6.60       1485.     0.034  5.170      0.00 
      6.70       6.70       1508.     0.035  5.310      0.00 



      6.80       6.80       1530.     0.035  5.450      0.00 
 
 Hyd  Inflow    Outflow         Peak             Storage 
                             Stage   Elev   (Cu-Ft)    (Ac-Ft) 
  1    0.16        0.16      4.83    4.83      1086.      0.025 
  2    0.12        0.07      4.24    4.24       955.      0.022 
  3    0.10        0.07      4.05    4.05       911.      0.021 
  4    0.11        0.05      3.42    3.42       770.      0.018 
  5    0.06        0.05      2.69    2.69       606.      0.014 
  6    0.07        0.04      2.20    2.20       496.      0.011 
  7    0.13        0.04      2.49    2.49       561.      0.013 
  8    0.05        0.03      1.48    1.48       332.      0.008 
 
 Hyd  R/D Facility  Tributary  Reservoir    POC Outflow 
         Outflow      Inflow     Inflow   Target     Calc 
  1         0.16        0.02   ********  *******     0.18 
  2         0.07        0.02   ********  *******     0.08 
  3         0.07        0.01   ********     0.03     0.08 
  4         0.05        0.02   ********  *******     0.06 
  5         0.05        0.01   ********  *******     0.05 
  6         0.04        0.01   ********     0.01     0.05 
  7         0.04        0.02   ********  *******     0.05 
  8         0.03        0.01   ********  *******     0.04 



 

 

 

 

“Predev” is the target peak flows for the project site. Note that the total peak outflow of the detention 
facilities at the 2-year and 10-year event is less than that of the predeveloped condition, meeting the 
flow control requirement.  
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